
Inflationary Predictions

✓Flat Universe 
✓Nearly Scale Invariant Fluctuations 
✓Gaussian Fluctuations 
✓Adiabatic Fluctuations 
✓Superhorizon Fluctuations 
➢Gravity Waves



Thanks to Dan 
Baumann



E

B



Heroic Science



BICEP Family



WOW!
• Signature of inflation! 
• GR + quantum 

fluctuations near the 
Planck scale 

• Large field inflation 
• Profound implications 

for fundamental 
physics and cosmology



Important Results Deserve Careful Scrutiny

Is the signal on the sky? 

Is the signal due to CMB?



Systematics

• The B-mode polarization signal is more 
than 10 time weaker than E mode signal, 
1000 times weaker than the CMB 
temperature signal and 109 weaker than the 
atmospheric signal



E to B Mixing

– Due to sky cut, time filtering 
– Iteratively corrected in map-making 
– Seen in their BICEP1 paper but amplitude is 

too small to account for detected signal



Fails  high S/N EE 
jackknifes but not BB



Foregrounds

• Synchrotron 
• Thermal Dust 
• Spinning Dust,  Iron 

dust grains 
• Very clean region



Expected signal low
extrapolation from WMAP 30 
GHz 

assumes ν-6.6 extrapolation

WMAP best fit cross-correlationbetwen 
22 and 94 GHz has a shallower slope 
(ν-4.8 ) 
(Bennett  et al. 2013)





Tests I would like to see..

• Bicep100 x Bicep100 
• Keck x (Bicep1-100) 
• (Keck-Bicep2) x Bicep2 
• EB lensing x Planck CIB 
• Correlate polarization with Planck (143-100) 

GHz intensity maps, 353 GHz maps, and WMAP 
22 GHz maps 

• Systematics paper and discussion of null tests
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Implications

• r = 0.2 is marginally incompatible 
with power law models and 
temperature data



Need to change assumptions

• Running of spectral index 
• Anticorrelated isocurvature modes 
• Break in spectrum



Testing the BICEP Result



Tests I would like to see..

• Detection of deviations from w = -1 might be 
"just around corner" 

• Lack of large scale power in temperature 
measurements could be signature of cutoff in 
the power spectrum 

• Strongly motivates measurements of curvature 
• Systematics!
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IMPLICATIONS FOR WFIRST/AFTA


